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INTRODUCTION
Reconstruction after craniofacial fractures, tumor resection, and decompression of intracranial hemorrhages frequently requires cooperation between the fields of plastic surgery and neurosurgery. Reconstruction relating to craniofacial wound problems or scalp defects occurring after primary neurosurgery also commonly requires the help of plastic surgeons. The low elasticity and robust blood flow of scalp tissues are taken into account when reconstructing soft tissue defects in the scalp area [1] ; accordingly, plastic surgeons can choose from several surgical method options including large local flaps, staged operations using tissue expanders, and free flaps, each having inherent pros and cons. This study
Cranial Defect Overlying a Ventriculoperitoneal Shunt: Pressure Gradient Leading to Free Flap Deterioration?
We report a case of free flap deterioration which may have been induced by pressure gradient resulting from cranial defect overlying a ventriculoperitoneal shunt (VP shunt). The patient, male and aged 78, had a VP shunt operation for progressive hydrocephalus. Afterwards, the scalp skin flap surrounding the VP shunt collapsed and showed signs of necrosis, exposing part of the shunt catheter. After covering the defect with a radial forearm free flap, the free flap site showed signs of gradual sinking while the vascularity of the flap remained unimpaired. An agreement was reached to remove the shunt device and observe the patient for any neurological symptoms, and after the shunt was removed and the previous cranial opening filled with fibrin glue by Neurosurgery, we debrided the deteriorated flap and provided coverage with 2 large opposing rotational flaps. During 2 months' outpatient follow-up no neurological symptoms appeared, and the new scalp flap displayed slight depression but remained intact. The patient has declined from any further follow-up since. (Fig. 5) ; the patient has declined from any further follow-up since.
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DISCUSSION
'Sinking flap syndrome' is a term we have newly coined. This term refers to the phenomenon of incremental flap retraction into underlying tissue as if melting down, failing to cover deep tissue (bone, dura mater, etc.), which may be attributable to constant pressure gradient force between the two sides of the flap. As the metal plate was thin and fixed firmly to the cranium, and the free flap allowed tensionless, stable tissue coverage with firm durability, spontaneous hardware exposure as a common postoperative complication was ruled out. While the term 'sinking skin flap syndrome' has been used to describe neurologic symptoms related to scalp sinking and brain herniation after wide decompressive craniectomy, the terminology was not applicable to this case as it focuses mainly on the neurologic symptoms observed, rather than on wound problems [3] [4] [5] . A number of cases have been reported on covering VP shunts (due to ischemic damage resulting from tension and circulation issues) [6] , but the present case is unprecedented as it reports an observation of chronic flap sinking cally, as the cranium acts as a 'shield' protecting intracranial contents, it could be hypothesized that it also protects the cerebral tissue from atmospheric pressure when intracranial pressure is lower. The metal plate used to cover the cranial defect in this case was not a solid barrier and had several fenestration holes through which the pressure difference could be transferred, and evidently through which the free flap gradually deteriorated. In 'sinking skin flap syndrome', which seems to share a common 'post-craniectomy difference between atmospheric and intracranial pressure' pathophysiology with this case, direct transmission of atmospheric pressure is considered as the main cause [3] . The observation that temporarily increasing intracranial pressure by placing the patient in the Trendelenburg position may improve the patient's neurological condition also points in the same direction [7] . Han et al. [8] have also reported that, "after VP shunt, the 
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